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I, Mary Chen, declare and say: 

1 . I am an inventor in the above-identified application. 

2. I conceived the invention claimed in the above-identified application no later than 
October 14, 2002, on which date the invention was first disclosed to a colleague, Marko 
Sokolich. This invention was first memorialized in a written document on October 14, 
2002. 

4. Proof for the above is evidenced by the Invention Disclosure document attached hereto, 
signed and witnessed on November 1, 2002. 

6. The invention was forwarded to a patent attorney at Ladas and Parry, LLC on February 
11, 2003, proof for which is evidenced by the cover letter, attached hereto, that 
accompanied the Invention Disclosure document when it was forwarded to Ladas and 
Parry, LLC. 

7. I met with the patent attorney from Ladas and Parry, LLC on February 28, 2003 to 
discuss the subject matter of the Invention Disclosure document. This is evidenced by 
page 3 of the Timekeeper Record from Ladas and Parry, LLC, attached hereto. 

8. I submit that I diligently worked with the patent attorney from Ladas and Parry, LLC 
from February 28, 2003 until the filing date of the provisional application on August 12, 
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2003. This is evident by pages 1-2 of the Timekeeper Record from Ladas and Parry, 
LLC, attached hereto. 

9. A copy of an email dated April 11, 2003 is enclosed herein to show that I, the inventor, 
received and provided comments to the first draft of the application prepared by the 
patent attorney from Ladas and Parry, LLC. 

10. Copies of emails dated April 14, 2003 and April 21, 2003 are enclosed herein to show 
that I, the inventor, provided additional comments to the first draft of the application 
prepared by the patent attorney from Ladas and Parry, LLC. 

11. A copy of a Transmission Report dated May 23, 2003 is enclosed herein evidencing that 
a seven (7) page fax with invention drawings were forwarded from the patent attorney to 
me, the inventor, for review. 

12. A copy of a Communication Result Report dated June 20, 2003 is enclosed herein 
evidencing that a thirty-one (31) page fax with 2 nd draft of the application were forwarded 
from the patent attorney to me, the inventor, for review. 

13. A copy of the cover page dated July 3, 2003 is enclosed herein evidencing that a 3 rd draft 
of the application was forwarded from the patent attorney to me, the inventor, for review. 

14. A copy of an email dated July 8, 2003 is enclosed herein to show that I, the inventor, 
provided additional comments to the application prepared by the patent attorney from 
Ladas and Parry, LLC. 

15. A copy of a Transmission Report dated August 4, 2003 is enclosed herein evidencing that 
a twenty-seven (27) page fax with Final Draft of the provisional application were 
forwarded from the patent attorney to me, the inventor, for review. 

16. A copy of a Transmission Report dated August 6, 2003 is enclosed herein evidencing that 
a twenty-eight (28) page fax with Updated Final Draft of the provisional application were 
forwarded from the patent attorney to me, the inventor, for review. 
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?S o SlSS? ?!, ledQe W . 0rkin9 Pr0per,y f0r surface P^sivation. However it can be designed proper ly and ^oSled w^^in process 
mnnttni * W T ^ m0n " 0red by effective area ratio and ,ed 9 e CV measurements (P.J. impardi et a » M^ods fo^ 
monrtonng passivat.on ledges in a manufacturing environment", GaAs Mantech Conference 2002 DD 225-228 ThilSh n tL f„ii„ 
depleted ledge can be designed to reduce base contact recombination current. Thi new HBT S nX ^HB??DC^haS 2 i, on 

25S!^ a E!£ n ? S F pe H rf0rman f Th ' S neW HBT Stmcture wi " a,so enhances lnP bas * d HB?manu^ 

SS^S .k? 9 ? ° f ' ed ,? e Ca " b6 contralled by conventional process and it has a good base contact process This SssivSl 
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™ space programs. Raytheon is a defense electronics contractor. This invention 
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commercial p odS SSi^f iSf "J* communication market P° tential commercial applications include 40Gb 
andredu^g^ 



SIGNATURE OF INVENTOR" 



SIGNATURE OF INVENTOR* 




DATE 



-SIGNATURE OF INVENTOR " 



" SIGNATURE OF INVENTOR 



HRL LABORATORIES. LLC 



i 



4 Iv.^L 

021101 




NATURE 

ESIQNEO ANO WITNESSED) 



SIGNATURE I 
O2001 HRL Laboratoriw. LLC. AH rights rwerved. Rev: 042501 . 



SEND COMPLETED DISCLOSURE DIRECT TO: 
TECHNOLOGY INFORMATION OFFICE 
ATTN: Joy Pavlow, MS RL55 
HRL LABORATORIES, LLC 
Telephone No - 5734 



HRL PROPRIETARY AND SENSITIVE 
(when completed) 
JNVENTKON DISCLOSURE 

THIS INVENTION DISCLOSURE IS MADE PURSUANT TO 
MY / OUR OBLIGATIONS TO HRL LABORATORIES, LLC 



— i^Mss4) 

LABORA TORIES 

D ' km!wn?the E ^^^ upon or d,splaced by your invention, and state in detail, if 

"InGaAs/lnP Double-Heterostructure Bipolar Transistors With Near-Ideal (5 Versus Ic Characteristic" bv R N Nottenbura et a i hppp 
fZSZ is ZZ«Z^ L '^ "« 1986 > PP- 643 ' 645 ) claimed their HBTs with high emEnjeln effiSe no * ^ oi co.fector 
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d 9 e t workin 9,P ro P. er| y for surfaca Passivation (W. Uu et al, "Parasitic conduction current in the p 9 !ssS 
AIGaAs/GaAs heterojunction bipolar transistors", Solid State Electronics, Vol. 35. No.7, pp.891-895 1992) The neWDroDosed nP h^n 
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DETAILED DESCRIPTION 

E l 0UR INVENTI0N IN DETAIL, EXPLAINING THE STRUCTURE OF THE APPARATUS OR DEVICE, INCLUDING MATERIALS 
WvS^ ARE CONNECTED AND EXPLAINING THE METHOD OF PER>ORmT N G THE 

INVENTION, INCLUDING EACH OF THE STEPS NEEDED TO COMPLETE THE METHOD. MULTIPLE EMBODIMENTS OF THE INVENTION 
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InP Based NPN HBT Passivated with Thin Depleted Emitter Ledge 
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P+ Base (InGaAs or GaAsSb) 
N Collector 

N+ Sub-Collector 




S.LSubstrate 



Fig. 1 Non-self-aligned HBT 

passivated with fully depleted emitter ledge 

between base contact and emitter mesa 
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S.I.Substrate"'^ : 



- P+ Base (InGaAs or GaAsSb) 
• N Collector 

N+ Sub-Collector 



Fig.2 Photo-lithography for base contact. 
Ledge layer is removed to expose P+ base. 
Base contact will be deposited in the open area. 
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<_P+ Base (InGaAs or GaAsSb) 
«- N Collector 

+~ N+ Sub-Collector 



Fig.3 Alternative process: another level of lithography 
for wider base contact 
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Base Contact 

«_P+ Base (InGaAs or GaAsSb) 
<- N Collector 

*~ N+ Sub-Collector 



Fig.4 HBT with wider base contacts 



HRL PROPRIETARY AND SENSITIVE (when corrmletecn 

LEGEND SHALL BE APPLIED TO ALL DOCUMENTS CONTAINING THIS INFORMATION. 



^ sFg^mt^ofin^ntor 


DATE 




SIGNATURE OF INVENTOR 


DATE 




DATE 


SIGNATURE OP INVENTOR 


DATE 


SIGNATURE OF INVENTOR 


DATE 


SIGNATURE OF INVENTOR 


DATE 


SIGNATURE OF INVENTOR 

SIGNATURE OF INVENTOR 


DATE 
DATE 



READ AND UNDERSTOOD BY 



_ -.JDERS1 

WITNESS NAME (TYFE| 



INVENTION DOCKET NO. 



RECEIVED 
HRL LABORATORIES, LLC 



021101 



iAjl r/- 

1 SIGNATURE DATE 



(EACH PAGE UPON WHICH INFORMATION IS ENTERED SHOULD BE SIGNEO AND WITNESSED) 



SIGNATURE DATE" _ , 

©2001 HRL Laboratories LLC. All rights reserved. Rev: 042501- 



SEND COMPLETED DISCLOSURE DIRECT TO: 
TECHNOLOGY INFORMATION OFFICE 
ATTN: JoyPavlow,MS RL55 
HRL LABORATORIES, LLC 
Telephone No - 5734 



HRL PROPRIETARY AND SENSITIVE 
(when completed) 
INVENTION DISCLOSURE 

THIS INVENTION DISCLOSURE IS MADE PURSUANT TO 
MY / OUR OBLIGATIONS TO HRL LABORATORIES, LLC 




LABORATORIES 



iol 7 



Figure 1 shows a schematic of emitter and base part of inP based HBT with thin depleted emitter ledge. HBT layer structure from top 
down can be (type A, InAIAs emitter): n+ InGaAs (emitter cap), n+ AllnAs, n-AllnAs (emitter), n-lnP (emitter ledge), p+ InGaAs or p+ 
GaAsSb base, rvlnGaAs collector (SHBT if base is p+lnGaAs), or n-lnP collector if base is GaAsSb (DHBT), or quaternary (or chufped 
sup/er-lattice) graded B-C with n-lnP collector (DHBT with p+ InGaAs base), and n+ InP or InGaAs sub-collector. Emitter part can also be 
(type B, InP emitter): n+ InGaAs (emitter cap), n+ InP, n-lnP (emitter), AIGalnAs (thin, etch stop layer), n-lnP (emitter ledge). The rest of 
type B layer structure is the same as type A. In both cases emitter ledge is n-lnP. N-lnAIAs or N-lnP emitter doping level is based updn 
requirements from device and circuit applications including collector current, emitter resistance and emitter-base capacitance It could be 
in the range of mid-E17/cm to 1E18/ cm . Emitter thickness should be thick enough so that the back-injection of holes into emitter is 
negligible. It could be around 1000A. This includes the total thickness of emitter above ledge and ledge. The critical part is emitter ledge 
thickness. It has to be fully depleted toJae a ble to gp rw as surface-pasabffltlflQ lam- Otherwise parasitic conduction current in the 
passivation ledge will increase base contact recombination current (W. Liu et al, "Parasitic conduction current in the passivation ledge of 
AIGaAs/GaAs heterojunction bipolar transistors", Solid State Electronics, Vol. 35. No. 7, pp.891 -895, 1992). It should reach a condition j 
that surface depletion region (at top of ledge) and p/n junction depletion region (at bottom of ledge) touches each other, i.e., no-undepletedl 
part in ledge exists. The depletion from p/n junction depletion region thickness varies with Vbe in operation and decreases under forward A 
bias. Considering effects from possible doping level shift and/or growth rate shift (or mis-calibration of growth rate) during growth, and 
dielectric layer passivation on top of ledge (typical for HBT processing) ledge thickness should be designed less than surface depletion 
width. Therefore upper limit of the ledge thickness is mainly set by ledge performance. Lower limits of the ledge thickness include beta, 
emitter/base breakdown voltage, emitter/base capacitance and reliability since it is part of emitter layer. Emitter ledge is a thin layer (in the 
range of a few hundred angstroms) it needs to be well protected in the later processes. 

In device process the emitter contacts can be formed first. Then layers from emitter cap layer down to layer above n-lnP led ge will be_ 
»^etched by dry etch (e.g. ICP system with end point to monitor optical emission signal strength) or wet rhpmi^i selective ate h'with pmitte/ 
contact as the mask. In type A layer structure etch goes through n+ InGaAs, n+ AllnAs, and n-AllnAs (emitter), stops on top of n-lnP ledge; 
in type B layer structure: etch goes through n+lnGaAs, n+ InP, n-lnP (emitter) and thin AIGalnAs, stops on top of n-lnP ledge. Then photo' 
Jithggraph ^will be Performed for base contac ts. For completely depleted emitter ledge base contacts can be brought as close to edge of * 
emitter mesa as 3000 A (W. Liu et al, "Parasitic conduction current in the passivation ledge of AIGaAs/GaAs heterojunction bipolar 
transistors", Solid State Electronics, Vol. 35. No. 7, pp.891-895, 1992; and W. Liu et al Theoretical comparison of base bulk recombination 
current and surface recombination current of a mesa AIGaAs/GaAs heterojunction bipolar transistor", Solid-State Electronics, Vol. 34, 
No.10, pp. 11 19-1123, 1991) as required by reducing base contact recombination current. Even with emitter ledge passivation to reduce 
base surface recombination current the recombination current at base contacts would still limit device current gain. n-lnP ledge layer 
exposed by lithography will be removed to expose p+ base. Etch should stop on top of p+ base layer (By ICP or wet chemical selective 
etch). Fig. 2 shows the profile after n-lnP etch with base contact level mask. Then base contacts will be formed (evaporation and lift off) 
Base contact metal can be Pt/Ti/Pt/Au since this type of base contacts have been used not only for GaAs based HBTs bust also 
InP/lnGaAs based HBTs (S. Yamahata et al, GaAs IC Symposium, 1994, pp,345-348) and InP/GaAsSb based HBTs (C.R. Bolognesi et al 
GaAs IC Symposium, 1999, pp. 63-66). The finished profile is shown in Flg.1: with depleted InP emitter ledge sitting between base 
contacts and emitter mesa. No base surface is exposed which is good technique for external base surface passivation. An alternative 
-process is for wider base contacts if it is needed (at least on one side of emitter mesa). After base layer for base contact is exposed photo- 
J!? sls * 5 hou,d be removed - Another level of lithography can open wider base contact as shown in Fig$*After base metal evaporation and 
Nft off finished profile is shown in Fig@rThis could be useful for scaled device without increasing extrinsic base-collector capacitance 
There should be no alignment problems for photo-lithography. HBTs with fully depleted emitter ledge will have reduced base surface 
recombination current, higher current gain, and lower base resistance because of good base contact process. Since external base 
surface is fully passivated and well protected from later processes this device should provide better reliability. 
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Bethea, Thomas Jr 



From: Mary Chen 

Sent: Friday, April 11, 2003 4:18 PM 

To: Bethea, Thomas Jr. 

Subject: Re: 021101 Status 



Thomas, 

_ (1) I saw 2 questions before claims part. Are you referring to lithography of 
Fig. 3 ("second level of lithography")? It is an alternative of Fig. 2: if the 
finished device will have at least one wider base electrode as shown in Fig 4 
(which is wider than the device in Fig.l) . 

(2) Base contact lithography is to define base metal area by photo-resist 
Base contact etch is performed with the photo-resist mask. Then it follows by 
base metal deposition (evaporation) . Metal falls every where on wafer surface- 
either in the photo-resist opennings or on top of photo-resist. The part that in 
on top of photo-resist is removed by lifted-off (gone with photo-resist) The 
wanted part stays after this lift-off process. 

I'll talk to you later. Thanks. Have a nice weekend. 

Mary 

"Bethea, Thomas Jr." wrote: 

> Mary, 

> Here is a rough draft of the application. I'm going to have to add language 

> regarding the thicknesses each layer of the HBT (types A and B) —in the 

> examples you gave me, they didn't include the thicknesses of the collector 

> and subcollector - I'm also going to add claims directed to the particular 

> types, including materials and layer thicknesses. I will include all of 

> this in a more formal draft that I will fax to you in the next few days. 

> «app» 
> 

> Regards, 
> 

> Thomas Bethea, Jr. 

> Ladas & Parry 

> 5670 Wilshire Boulevard 

> Los Angeles, CA 90036 

> Tel: (323) 934-2300 

> Fax: (323) 934-0202 
> 

> ***The information herein is confidential and may be privileged. Access to 

> this email by anyone besides the intended recipient is not authorized. If 



Page 1 



> you are not the intended recipient, then disclosure, copying, or use of the 

> contents of this enrail is prohibited. If you are not the intended 

> recipient, please notify me iitmediately by a, collect call or by email and 

> destroy the email you have received.*** 
> 

> 

> Name: app.DOC 

> app.DOC Type: WINTOKD File (application/msword) 

> Encoding: base64 

> Description: app 
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Bptlte^ Thtinas Jr. 

From: Mriry Chen 

Sent: Monday, April 14, 2003 8:53 AM 

To: Bethea, Thomas Jr. 

Subject: Re: 021101 Status 



Thoras, 

I just realized that in your questions about "second level metal " about 
deyiced finished as shown in Fig. 4: it does take another level lithography 
(Fig. 3) for the base metal after area for base contact area is exposed by etch 
(Fig. 2) . This is unlike device finished as Fig.l: etch down to base layer and 
forming base contact metal shares one level of lithography (Fig. 2) . Talk to yoi 
later. Thanks. 

flkry 

"Bethea, Thomas Jr." wrote: 

> Ifcry, 

> Here is a rough draft of the application. I'm going to have to add language 

> regarding the thicknesses each layer of the HBT (types A and B) . —in the 

> exarrples you gave me, they didn't include the thicknesses of the collector 

> and subcollector — I'm also going to add claims directed to the particular 

> types, including materials and layer thicknesses. I will include all of 

> this in a more formal draft that I will fax' to you in the next few days. 

> «afp» 
> 

> Regards, 
> 

> Thorns Bethea, Jr. 

> Ladas & Parry 

> 5670 Wilshire Boulevard 

> Los Angeles, CA 90036 

> Tel: (323) 934-2300 

> Fax: (323) 934-0202 
> 

> ***The information herein is confidential and may be privileged. Access to 

> this email by anyone besides the intended recipient is not authorized. If 

> you are not the intended recipient, then disclosure, copying, or use of the 

> contents of this email is prohibited. If you are not the intended 

> recipient, please notify me immediately by a collect call or by email and 

> destroy the email you have received.*** 
> 
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Salaises, Victor 




From: 

Sent: 

To: 

Subject: 



Mary Chen [mychen@hrl.comJ 

Monday, April 21 , 2003 1 1 :41 AM 

la_mail@ladasparry.com 

021 101 Draft (for Thomas Bethea) 



APR 2 1 2003 

RECEIVED 
L.A. OFFICE 



Thomas , 



I read through most part of your first draft. I have not received 
your fax yet . 

(A) I sent you a few messages about your questions. I hope that we'll 
have a chance to talk about that part soon because it relates to claims 
part . 

(B) Among other things: 

(1) "Intrinsic emitter" on figure 1 refers to emitter under emitter 
contact, not only includes emitter layers above depleted layer. 
Intrinsic emitter includes more than emitter mesa. It includes all 
layers on top of p+ base. 

(2) The part of depleted emitter layer outside of intrinsic emitter is 
emitter ledge. The part under emitter contact is still part of intrinsic 
emitter. 

These 2 items will take a few changes (for most of the places they aire 
referred) . 

(3) About SHBT and DHBTs I re-write it as the following (2nd & 3rd 
paragraph under "DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS on 
page 5 of your draft: 

Type A can be either SHBTs or DHBTs. It comprises an InAlAs/InP emitter 
having an n+ InGaAs emitter cap and an n+ AlInAs, n- AlInAs emitter and 
n-InP emitter; a p+ InGaAs or p+ GaAsSb base; an n- InGaAs or n-InP 
collector. Both SHBTs and DHBTs can have either p+ InGaAs or p+ GaAsSb 
base. SHBTs can have either a p+ InGaAs or p+ GaAsSb base, and an 
n-InGaAs collector. DHBTs can have either a p+ GaAsSb base and an n- InP 
collector; or a p+ InGaAs base, a quaternary (or chirped super-lattice) 
graded B-C with n-InP collector. The layer above the substrate could be 
an n+ InP or InGaAs sub -collector . 

Type B comprises an InP emitter having an n+ InGaAs emitter cap and an 
n+ InP, n-InP emitter with a thin AlGalnAs (etch stop layer) inserted 
near the bottom of n-InP emitter (above InP emitter ledge) . The rest of 
type B layer structure is the same as type A. 

(4) There a few other places (relatively minor) that I like to talk to 
you too. 

Please let me informed of your approximate schedule about this 
invention disclosure. I'll call you soon. Thanks. 



Mary 
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ATTORNEY-CLIENT PRIVILEGED COMMUNICATION 



Ladas& Parry Memorandum 
Los Angeles Office 



To: Mary Chen 

From: Thomas Bethea 

Date: June 20, 2003 

Subject: 2nd Draft of Patent Application for "InP Based NPN HBT Passivated 
with a Thin Depleted Emitter Ledge" 
HRLPD021101 (L&P 620692) 



Dear Inventor: 



ATTORNEY-CLIENT PRIVILEGED COMMUNICATION 



Ladas & Parry 
Los Angeles Office 



Memorandum 



To: 
From: 
Date: 
Subject: 



Mary Chen 
Thomas Bethea 
July 3, 2003 

3rd Draft of Patent Application for "InP Based NPN HBT Passivated 
with a Thin Depleted Emitter Ledge" 
HRLPD021101 (L&P 620692) 



Dear Inventor: 

Presented is a 3rd draft of a patent application complete with a set of claims. Please review the 
specification and the claims. 

If you would like, I can travel to HRL to meet with you in person to discuss your invention and 
this draft application. Otherwise, you can contact me by phone at 323-934-2300, by fax at 323- 
934-0202, or by email at tbethea@IadasDarrv.com. Thank you for your time and consideration. 



ATTORNEY-CLIENT PRIVILEGED COMMUNICATION 




Thomas Bethea, Jr. 
LADAS & PARRY 



Encl.: 3rd Draft of Application for HRL PD 021 101 



To: 

Subject: 




Mary Chen 

Tuesday, July 8, 2003 9:50 AM 
Bethea, Thomas Jr. 
Re: 021101 




I got your FAX (from Dan's site) last Thursday. 

I looked at the figures you e-irailed me: Figures2 actually shows Fig. 3, 
Figures3 shows Fig.l. There are a few things (beside errors still left in 
figures, e.g. vAiat is the feature above 102 in Fi.l? Also Fig. 6 collector 
contact is still an top of collector which is wrong, it should be an top of 
sub-collector) I need to discuss with you. There is a layer 140 in most of the 
figures: optional base p type spacer. For best performance base contacts sit on 
top of pf base layer 130 instead of on lower doped p base spacer. The easiest 
way nay be not showing layer 140 'in most figures (except ones showing layer 
structure but not with detailed device profiles) . 

What does your schedule look like this week? Can you care here so that I 
can talk to you? Please let me know what time is good for you. Thanks. 



Mazy Chen (310-317-5736) 
"Bethea, Thomas Jr." wrote: 

> «figures» «figures2» «figures3» «app» 



> ThortHs Bethea, Jr. 

> Ladas & Barry 

> 5670 Wilshire Boulevard 

> Los Angeles, CA 90036 

> Tel: (323) 934-2300 

> Fax: (323) 934-0202 



> ***ihe information herein is confidential and may be privileged. Access to 

> this email by anyone besides the intended recipient is not authorized. If 

> you are not the intended recipient, then disclosure, copying, or use of the 

> contents of this email is prohibited. If you are not the intended 

> recipient, please notify me immediately by a collect call or by snail and 

> destroy the email you have received.*** 



> 



> Regards, 



> 



> 



> 



> > 
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4800000-848 
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27 


ECM 


OK 
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LAD AS & PARRY FAX COVER SHEET 

Los Angeles Office 

5670 Wilshire Blvd. 2 1st Floor Fax: (323)934-0202 

Los Angeles, California 90036 Phone: (323) 934-2300 



To: HRL Laboratories Attention: Mel Kyle 

From: Ross A. Schmitt Fax # 310-31 7-5121 

Date: August 4, 2003 Pages: 27 

(Including this pagt) 

Subject: Final Draft of Provisional Application 
For HRL PD 021101 



THIS MESSAGE IS INTENDED ONI .Y FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT 
IS ADDRESSED AND MAY CONTAIN INFORMATION WHICH IS PRIVILEGED, CONFIDENTIAL OR 
OTHERWISE EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW. If you are not the intended 
recipient or the employee or agent responsible for delivering this message to the intended recipient, you arc 
hereby notified that any dissemination or eopying of this communication is strictly prohibited. If you have 
received this communication in error, please notify us immediately by fax or telephone and return the original 
message to us at. the above address via mail. We will cheerfully refund, your reasonable out-of-pocket 
expenses. Thank you. 

MESSAGE: 

Mel: 

Please direct the enclosed final draft of the this patent application for HRL PD 021101 
and the associated cover memo to Mary Chen as soon as possible, since she would like 
to file this application as soon as possible. Thanks 
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LADAS & PARRY 

l-os Angeles Office 

5670 Wilshire Blvd. 21st Floor 

I. os Angeles, California 90036 



To: HRL Laboratories 



From: 



Ross A. Schmitt 



FAX COVER SHEET 

Fax: (323) 934-0202 
Phone: (323) 934-2300 



Attention: Mel Kyle 



Fax #310-317-5121 



Date: 



August 6, 2003 



Pages: 28 

(Including ih'm page) 



Subject: Updated Final Draft of Provisional Application 
For HRL PD 021101 



K An^pccS IN1ENDED 0NLY F ° R THE USE ° F THE "^DIVIDUAL OR ENTITY TO WHICH TT 
0™^fpZ^ C ° NTAIN INF ° RMATI0N IS PRIVILEGED, CONFIDENTIAL OR 

OTHERWISE EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW. If you are not the intended 

hXlrr , C r ,0yCC ;' r agem reS P° nSib,e for de,i ^ «• message to the tntended recipient, you are 
h-reby notified that any donation or copying of this communication i. strictly prohibited. If you have 
received tbs communication in error, please notify us immediately by fax or telephone and return the original 



MESSAGE: 



Mel: 



Please direct the enclosed final draft of the this patent application for HRL PD 021 101 
and^the associated cover memo to Mary Chen as soon as possible, since she would like 
to tile this application as soon as possible. 

A Iso, please direct a copy of the application and the associated cover memo to Dan for 

his review and aonroval *a iw Wfl/»OM If KA^IkL 



Schmitt, Ross 



From: Dan Allemeier 

Sent: Tuesday, August 12, 2003 8:54 AM 

To: Ross Schmitt 

Cc: Kyle, Marianne; Virginia J Pavlow 

Subject: HRL Docket # 021101 



Ross here are my Garments to HRL #021101 

1. First I assume the edit marks will be corrected / 

2. Page 2, lines 12 14, this is not a sentence seems to missing a verb. 

3. Page 3, line 8, change comprises to canprise both tiine it is used 
an line 8 as the subjects are plural so the verb should be plural. Same 
corment page 9, line 13 and page 10, line 7. 

4. Page 3, line 30, change use to used . 

5. Page 4, line 4, change FIG. 1 to FIG. 3 . 

6. Page 4, line 8, review the three hyphenated word for spelling. I 
think unintentional and misalignment are not hyphenated. Also, 
photolithography is not hyphenated; see, page 12, line 31. 

7. Page 7, lines 25 26, part of the deleted FIGs. 7 does not appear to 
be deleted. 

8. Page 8, line 19, change extrinsic region 152 to extrinsic region 154 . 

9. Page 9, line 19, change 265 to 260 . 

10. Page 9, line 24, after 262, insert and . 

11. Page 10, line 8, check the punctuation after 154 . Looks like a 
period in the faxed copy I received. 

12. Page 10, line 9, insert 150, 250 after emitter ledge layer . r— 

13. Page 10,, line 17, insert 154, 254 after extrinsic region . 

14. Page 10, line 18, it appears the deleted phrase in the region 
underneath the emitter should also include for deletion the remainder 
of the phrase, mesa 160, 260 

15. Page 10, last paragraph beginning at middle of page: what about the 
~^etch step layer, 266? There is no reference to this, even though it is 

in FIG 4B. Same corment, page 11, lines 11 13. See page 12, line 4, 
where the etch step layer is referenced. 

16. Page 11, line 3, do we need to say well-protected ? Isn't saying 
protected enough? 

17. Page 11, lines 21 23, the sentence starting As discussed above& 
does not make sense to me. From what I could tell the extrinsic region 
154 is a part of the emitter ledge layer 150, so I am not sure hew the 
emitter ledge layer 150 could be less than the depletion layer 
thickness in the fully extrinsic region 154 . 

18. Page 11, line 27, insert 130 after collector layer . 

19. Page 13, line 2, should lithography be photolithography ? 



Pagel 



/O. Page 15, line 15, is should also be to indefinite, iirplying that 
the invention may not proved reliability. 

r-21. Page 16, claim 1, there is no reference to a substrate in 
^dependent claim 1 or any of its dependent claims. Should there be? See 
claim 12 . 

22. Page 16, claim , should there be a reference to any contact between 
the various layers? 

23. Page 16, claim 1, line 10, is it necessary to include the limitation 
etched ? 

24. Page 17, claim 12, line 28 there appears to be no order for the 
collector layer and a base layer . 
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